O ccupational therapy clinicians are familiar with various types of screening tests for obtaining a quick estimate of whether some degree of abnormality or dysfunction is present in a particular client. However, occupational therapy researchers may be less familiar with an array of screening tests available for performing the same function on data sets acquired through research investigations: Data sets can be screened to explore their characteristics prior to inferential data analysis in the same way the occupational functioning of clients is screened prior to full evaluation and/ or treatment Why should one be concerned with abnormalities in data sets? A clinical analogy will serve for explanation. For example, it is difficult to execute a proper treatment program if one is not aware of all areas of nonnormality characterizing the client. Similarly, it is <lifficult-if not impossible-to execute an appropriate data analysis (a) without knowing whether a given data set is abnormal in some way, and (b) without understanding the nature of the abnormality (i.e., skewness, outliers).
Screening tests for identifying the characteristics of data sets are known as procedures for exploratory data analysis (Hoaglin, Mosteller, & Tukey, 1981; Kotz & Johnson, 1982; McGill, Tukey, & Larson, 1978; Tukey, 1977) , and these procedures were developed primarily by John W. Tukey (1977) As the term implies, exploratory data analysis is a preliminary step conducted to determine what the data reveal: The process is designed to uncover the distributional characteristics of the dara (Kirk, 1982) . Subsequent to the exploratory Charlotte Brasic Royeen data analysis, confirmatory or inferential statistical procedures can be selected based on the findings of the exploratory analysis. If abnormalities are indeed revealed, certain assumptions underlying the use of parametric tests may be violated and a nonpara· metric statistical procedure may be preferred for inferential statistical analyses (Royeen & Seaver, 1986) .
Procedures for explorawry data analysis are available on most statistical packages such as the Statistical Package for the Social Sciences (SPSSx) (Nie, Hull, Jenkins, Steinbrenner, & Bent, 1975) and the Statistical Analysis System (SAS) (SAS User's Guide, 1982) However, not all occupational therapy researchers have access to these statistical packages. Moreover, many of the <lata sets which occupational therapy researchers compile are so small that computer analysis is not necessary. In such cases, procedures can be executed by hane!.
One such frequentlv used hand· calculated procedure is the hoxplot (Hoaglin, Mosteller, & Tukey, 1981) (Tukey, 1977) . The boxplor is a graphical representation based on the quartiles of a distribution with emphaSiS placed on the tails or noncentral portions of the distribution (Koopman, 1981) By considering the calculations for the boxplot (to compute the quartile values) as well as the boxplor itself, one can evaluate the follOWing distributional characteristics in a given data set (Hoaglin, Mosteller, & Tukey, 1981) :
• loca[ion (the center ancl range of a distrihution),
• skewness (asymmetry of a distribution),
• tail length (distance between extreme values ancl cemral portions), and
• outliers (clata values outside of normal prohability range).
The procedure for calculating a boxplot will be described and a work· sheet and chart (Figure 1 ) as well as a graphic presentation of an example boxplot (Figure 2 ) will be proVided
Calculation of Values for a Boxplot
The boxplot may be calculated in the following manner: 5. Plot extreme outliers, that is, observations less than the outer, lower fence (FL) or exceeding the outer, upper fence (FU) with a blackened circle and conneCt them by a jine of dashes to the plotted mild outliers or adjacent values.
--------------------------------------------------------
tion (Q1) is counteclup from the smallest data value. The third quartile location
Boxplot Analysis
Visual inspection of the boxplot graph consists of investigating the following questions regarding the c1ata set.
1. Is the distribution lacking in symmetry'
2. Is the distribution skewed as revealed by extremely long tails and a 93, 82, 114, 92, 80, 82, 79, 75, 92 Ascending Order 75, 79, 80, 82, 82, 92, 92, 93 (Tukey, 1977) in order to screen for irregu larities in the data set. A sample problem is worked through for illustrative purposes (see Figure 2) For this particular dara set, the hoxplot reveals that lhe dislriblllion is skewed and has one mild oUllier further test the data for norm::liity, (b) consider the effeer the outlier has on the inferential data analysis, and (c) consider whether the assumption(s) underlying the use of a parametric statistical procedure would be violated because of irregularities in the data set.
